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1. A color gamut compression apparatus 
for converting a source color generated by an 
information\-input apparatus into a target color 
inside a colter gamut reproducible by an 
information-oufput apparatus , comprising : 

a po±yjit of convergence computation part 
for computing a woint of convergence for a 
chromatic color siich that the point of convergence 
has the same hue vauue as a hypothetical chromatic 
color that would be reproduced by the information 
output apparatus basec\ on a digital signal value 
for the inf ormation-inpvut apparatus corresponding 
to a color determined bA the source color, and 
lies inside the color gartrut of the information- 
output apparatus; 

a first point of \compression computation 
part for computing a point <y£ compression such 
that the point of compression\ lies on a 
substantially straight line connecting the point 
of convergence and the source co^lor, and lies 
inside the color gamut of the information - out put 
apparatus; and 

a compression part for converting the 
source color into the target color corresponding 
to the point of compression computed l\y said first 
point of compression computation part 
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2. The color gamut compression \apparatus 
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according to claim 1, wherein said first point of 
compression computation part computes the point of 
compression such that the point of compression is 
at an intersection of the substantially straight 
line and a\ boundary of the color gamut of 
inf ormationV output apparatus . 
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3. \The color gamut compression apparatus 
according to c\aim 1, further comprising 
10 a poibt of convergence computation 

execution determination part for determining 
whether the source is a chromatic color or an 
achromatic color ; 

a second ^)oint of compression 
15 computation part for\ computing , when said point of 
convergence computation execution determination 
part determines that trie source color is an 
achromatic color, the point of compression such 
that the point of compression lies inside the 
20 color gamut of the inf orm^t ion-output apparatus 
and has zero chroma ; wherein 

said compression \part converts the 
source color into a color corresponding to the 
point of compression computed^ by said second point 
2 5 of compression computation paAt 
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4. The color gamut compression apparatus 
according to claim 1, wherein, wlVen a hue value of 
the source color matches that of ehfiy of a 
predetermined number of representative colors of 
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the \i_nf ormation- input apparatus, said point of 
convergence computation part computes the point of 
convergence such that the point of convergence has 
the same hue value as a hypothetical color 
reproduced by the information-output apparatus 
based on A digital signal value corresponding to 
the matchea representative color, lies inside the 
color gamut V>f the information-output apparatus 
and is achroiroatic; and wherein 

whea the source color is intermediate 
adjacent representative colors with respect to hue, 
the point of convergence is computed by linear 
interpolation of points of convergence 
corresponding to t^ie adjacent representative 
colors . 



5. The color gamut compression apparatus 
according to claim 1, Wherein, when the hue of the 
source color lies within a hue range including 
20 transitions from the representative color Green to 
the representative colorsv Cyan, Blue and Magenta, 
said point of convergence \computation part 
computes the point of convergence such that the 
point of convergence has thev same hue value as a 
25 hypothetical color reproduced^ by the information- 
output apparatus based on a da\gital signal value 
corresponding to the representative color Blue, 
lies inside the color gamut of ttie information- 
output apparatus and is chromatic^ 
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6\ The color gamut compression apparatus 
according to\claim 1, wherein, when the hue of the 
source color lies within a hue range including a 
transition from the representative color Red to 
the representative color Yellow, said point of 
convergence computation part computes the point of 
convergence such Y hat ttie point of convergence has 
the same hue value* as a hypothetical color 
reproduced by the Anformat ion-output apparatus 
based on a digital aignal value corresponding to 
the representative cilor Cyan, lies inside the 
color gamut of the inf ormat ion - out put apparatus 
and is chromatic. \ 

7. The color gamut compression apparatus 
according to claim 1, wherein, when the hue of the 
source color lies within \a hue range including a 
transition from the representative color Magenta 
to the representative coloVr Red, said point of 
convergence computation paAt computes a first 
point of convergence such that the first point of 
convergence has the same hue\value as a 
hypothetical color reproduced! by the information- 
output apparatus based on a digital signal value 
corresponding to the representative color Blue, 
lies inside the color gamut of ihe information- 
output apparatus and is chromatic, and 

said point of convergence computation 
part computes a second point of convergence such 
that the second point of convergence has the same 
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hue Value as a hypothetical color reproduced by 
the informat ion - output apparatus based on a 
digital signal value corresponding to the 
representative color Cyan, lies inside the color 
gamut of the information- output apparatus and is 
chromatic ;\ and wherein 

ie point of convergence is 
determined b^c linear interpolation on a hue scale 
on a line segment between the first point of 
convergence and the second point of convergence. 
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8. The\ color gamut compression apparatus 
according to claim 1, wherein, when the hue of the 
source color lies tyithin a hue range including a 
15 transition from the\ representative color Yellow to 
the representative dblor Green, said point of 
convergence computation part computes a first 
point of convergence siuch that the first point of 
convergence has the san\e hue value as a 
20 hypothetical color reproduced by the information 
output apparatus based on\ a digital signal value 
corresponding to the representative color Blue, 
lies inside the color gamuA of the information- 
output apparatus and is chrorpatic, and 
25 said point of convergence computation 

part computes a second point o£ convergence such 
that the second point of convergence has the same 
hue value as a hypothetical color\ reproduced by 
the inf ormat ion - ou tput apparatus ba^sed on a 
30 digital signal value corresponding t\} the 
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representative color Cyan, lies inside the color 
gamuY of the information-output apparatus and is 
chromatic ; and wherein 

the point of convergence is 
determined by linear interpolation on a hue scale 
on a line\ segment between the first point of 
convergence and the second point of convergence. 
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9 . color gamut compression apparatus 

10 according to claim 1, wherein said point of 

convergence commutation part computes the point of 
convergence suchythat the point of convergence has 
the same brightness level as one of four values 
for the hue value \hich is determined by the 
15 source color, the f Aur values being maximum chroma, 
mean value of the color gamut, gravitational 
center value of the c\lor gamut and median of the 
color gamut . 
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10. The color Jgamut compression 
apparatus according to 9 , Wherein said point of 
convergence computation paAt computes the point of 
convergence such that the pcxLnt of convergence has 
a hue value C n satisfying an equation (1) below 



C n = K c xC n 



(1) 
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where C„ 



indicates one of maximum chroma 



reproducible by the information-output apparatus 
for the hue determined by the sourceX color , 



66 



m 



maximum chroma at the mean value of the color 
gamut\ maximum chroma at the gravitational center 
value erf the color gamut , and maximum chroma at 
the median of the color gamut, and k c (0<k c <l) 
indicates Vn arbitrary parameter 



a 
=p 

09 

Q 
W 
W 

m 
a 

H= 
Q 
Si 
O 

a 



1 l\ The color gamut compression 
apparatus according to claim 1, wherein said point 
of convergence \computation part computes an 
10 optional point o\f computation such that the 

optional point o£y convergence lies between two 
intersections formed by a line having the same hue 
value and same chroma as the point of convergence 
d'e"teTin±ne^- ace o-F<iiB4-t-o- c~l~a~i-nt— 1- and parallel with 
15 a brightness axis and by a boundary of the color 
gamut of the information-output apparatus, and is 
determined in accordance with a chroma value of 
the source color 



20 12. The color iamut compression 

apparatus according to claim 11, wherein said 
point of compression computation part computes an 
optional point of convergence such that the 
optional point of convergence lies between the 

25 /) point of convergence d^-t-e-r m-i-n 4d— a c c o r d-i-n g — t-o-c-l-a-i-m 
^ —1 and an achromatic point having the same hue 
value and same brightness level\as the point of 
convergence -de-t-e-rm-i-ned — a^e^-rd-i-ngA^o— e-l-a-i-m — 1— and 
is determined in accordance with a\ chroma value of 

30 the source color. 
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tt3 . The color gamut compression 
apparatus according to claim 1, wherein said point 
of convergence computation part compares a chroma 
value of the sWrce color with a predetermined 
chroma value a,\ and, if the chroma value is equal 
to or greater ttvan a., the point of convergence 
de^e^rnv-i-ned — a^G-OT-(M-ng — to— d-artm — 1- is used, and, if 
the chroma value Is smaller than said point of 

convergence computation part computes an optional 
point of convergence such that the optional point 
of convergence lies between the point of 
convergence -de-t-e-rm-i-ne^d— according—" t-o— e-l-a-i-m— 3r and an 
achromatic point havirag the same hue value and 
same brightness level as the point of convergence 
-de~t-exmi-ned — a-e ox>?r di-ng — t-o\- c-l-ar m — 3r, and is determined 
by the chroma value of trie source color. 

14. A color gammt compression method for 
converting a source color generated by an 
information-input apparatus! into a target color 
inside a color gamut reproducible by an 
information-output apparatus) comprising the steps 
of : \ 

computing a point of \ convergence for a 
chromatic color such that the point of convergence 
has the same hue value as a hypothetical chromatic 
color that would be reproduced by\ the information- 
output apparatus based on a digital signal value 
for the inf ormat ion - input apparatus\corresponding 
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to a \color determined by the source color, and 
lies rnside the color gamut of the information- 
output Apparatus; 

computing a point of compression such 
that the pV>int of compression lies on a 
substantially straight line connecting the point 
of convergence and the source color, and lies 
inside the color gamut of the inf ormat ion - out put 
apparatus; and 

converting the source color into the 
target color corresponding to the point of 
compression computed according to the step of 
computing the first point of compression. 



15 15. The color gamut compression method 

according to claim 14^ further comprising the 
steps of : 

determining Whether the source is a 
chromatic color or an aqhromatic color; 

20 computing, wheVi the source color is 

determined to be an achromatic color, the point of 
compression such that the point of compression 
lies inside the color gamutXof the information- 
output apparatus and has zer<\ chroma; wherein 

25 the source color is \converted into a 

color corresponding to the poinNj: of compression 
thus computed. 
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16. The color gamut compression method 
according to claim 14, wherein, when a hue value 
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of TLhe source color matches that of any of a 
predetermined number of representative colors of 
the iirf ormation-input apparatus, the step of 
computing the point of convergence computes the 
point of \convergence such that the point of 
convergence has the same hue value as a 
hypothetical color reproduced by the information- 
output apparatus based on a digital signal value 
corresponding Yto the matched representative color, 
lies inside th4 color gamut of the information- 
output apparatus^ and is achromatic; and wherein 
when tVie source color is intermediate 
adjacent representative colors with respect to hue, 
the point of convergence is computed by linear 
interpolation of points of convergence 
corresponding to the\ adjacent representative 
colors . 



17 . The colo^ gamut compression method 
20 according to claim 14, \Aherein, when the hue of 

the source color lies wiihin a hue range including 
transitions from the representative color Green to 
the representative colors flyan, Blue and Magenta, 
the step of computing the p^int of convergence 
25 computes the point of convergence such that the 
point of convergence has the same hue value as a 
hypothetical color reproduced py the information 
output apparatus based on a digital signal value 
corresponding to the representative color Blue, 
30 lies inside the color gamut of tAe information- 
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output apparatus and is chromatic. 

18. The color gamut compression method 
according to claim 14, wherein, when the hue of 
the source color lies within a hue range including 

5 a transition from the representative color Red to 
the representative color Yellow, the step of 
computing th^ point of convergence computes the 
point of convergence such that the point of 
convergence has\the same hue value as a 
10 hypothetical col&r reproduced by the information- 
output apparatus based on a digital signal value 
corresponding to the representative color Cyan, 
lies inside the colQr gamut of the information 
output apparatus and\is chromatic. 

19. The colcfcr gamut compression method 
according to claim 14, Wherein, when the hue of 
the source color lies wiVhin a hue range including 
a transition from the representative color Magenta 

20 to the representative coloV Red, the step of 
computing the point of convergence computes a 
first point of convergence sVich that the first 
point of convergence has the Wme hue value as a 
hypothetical color reproduced ^y the inf ormation- 
25 output apparatus based on a digital signal value 
corresponding to the representative color Blue, 
lies inside the color gamut of thV information- 
output apparatus and is chromatic A and 

the step of computing the^ point of 
30 convergence computes a second point \>f convergence 
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such\ that the second point of convergence has the 
same hue value as a hypothetical color reproduced 
by the\inf ormation-output apparatus based on a 
digital ^signal value corresponding to the 
representative color Cyan, lies inside the color 
gamut of tire information-output apparatus and is 
chromatic; aiad wherein 

the\point of convergence is 
determined by Mnear interpolation on a hue scale 
on a line segmenM: between the first point of 
convergence and tne second point of convergence. 

20. The Aolor gamut compression method 
according to claim l\4 , wherein, when the hue of 
the source color lies\ within a hue range including 
a transition from the representative color Yellow 
to the representative cV)lor Green, the step of 
computing the point of (Convergence computes a 
first point of convergence such that the first 
point of convergence has Ahe same hue value as a 
hypothetical color reproduced by the information- 
output apparatus based on a\digital signal value 
corresponding to the representative color Blue, 
lies inside the color gamut o£ the information- 
output apparatus and is chromatic, and 

the step of comput ing\ the point of 
convergence computes a second point of convergence 
such that the second point of convergence has the 
same hue value as a hypothetical codor reproduced 
by the information -output apparatus \based on a 
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digital signal value corresponding to the 
representative color Cyan, lies inside the color 
gamut o^f the information-output apparatus and is 
chromatid; and wherein 

Vthe point of convergence is 
determined \>y linear interpolation on a hue scale 
on a line segment between the first point of 
convergence anfl the second point of convergence. 

21. A aolor gamut compression apparatus 
for converting a source color generated by an 
information-input apparatus into a target color 
inside a color gamut\ reproducible by an 
informat ion - output apparatus, comprising: 

a point of convergence computation part 
for computing a point ot convergence for a 
chromatic color such thaV: the point of convergence 
has the same hue value aa the source color, has 
the same brightness as ona of a maximum chroma 
color, a mean value of the \color gamut 
reproducible by the inf ormakon - output apparatus, 
gravitational center value on the color gamut 
reproducible by the inf ormat ion - output apparatus, 
and median of the color gamut reproducible by the 
information-output apparatus, arid lies inside the 
color gamut of the information-output apparatus; 

a first point of compression computation 
part for computing a point of compression such 
that the point of compression lies oV a 
substantially straight line connecting the point 
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of convergence and the source color, and lies 
inside the color gamut of the informat ion - output 
apparatus; and 

\ a compression part for converting the 
source cVlor into the target color corresponding 
to the pooSnt of compression computed by said first 
point of compression computation part. 

22. \The color gamut compression 
apparatus according to claim 21, wherein said 
first point of compression computation part 
computes the poinii of compression such that the 
point of compression is at an intersection of the 
substantially straight line and a boundary of the 
color gamut of inf orrtWt ion - out put apparatus. 

23. The colon gamut compression 
apparatus according to Alaim 21, wherein, when a 
hue value of the source dolor matches that of any 
of a predetermined number\of representative colors 
of the information-input apparatus, said point of 
convergence computation part computes the point of 
convergence for a chromatic color such that the 
point of convergence has the Same hue value as the 
source color, has the same brightness as one of a 
maximum chroma color, a mean vasLue of the color 
gamut reproducible by the informlation-output 
apparatus, gravitational center value of the color 
gamut reproducible by the information-output 
apparatus , and median of the color aamut 
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repVoducible by the inf ormat ion - output apparatus, 
and Vies inside the color gamut of the 
information-output apparatus; and wherein 

when the source color is intermediate 
adjacent representative colors with respect to hue, 
the pointX of convergence is computed by linear 
interpolation of points of convergence 
corresponding to the adjacent representative 
colors . 

24. ^he color gamut compression 
apparatus according to claim 21, further 
compris ing : 

a point\ of convergence computation 
execution determination part for determining 
whether the source \s a chromatic color or an 
achromatic color ; 

a second poM-nt of compres s ion 
computation part for computing, when said point of 
convergence computation^ execution determination 
part determines that the\source color is an 
achromatic color, the point of compression such 
that the point of compression lies inside the 
color gamut of the inf ormat ion - output apparatus 
and has zero chroma; wherein 

said compression pa>rt converts the 
source color into a color corresponding to the 
point of compression computed by^ said second point 
of compression computation part 
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25. The color gamut compression 
apparatus adcording to 21, wherein said point of 
convergence Aomputation part computes the point of 
convergence such that the point of convergence has 
a hue value C n \satisf ying an equation (1) below 

C n = K c xC max \ (1) 

where C max indicates one of maximum chroma 
reproducible by the information-output apparatus 
for the hue value of the source color, maximum 
chroma at the mean value of the color gamut for 
the hue value of the \source color, maximum chroma 
at the gravitational ienter value of the color 
gamut for the hue valub of the source color, and 
maximum chroma at the imedian of the color gamut 
for the hue value of the source color, and k c 
(0<k c <l) indicates an arbitrary parameter. 

26. The color gamut compression 
apparatus according to claim 21, wherein said 
point of convergence computation part computes an 
optional point of computation such that the 
optional point of convergence! lies between two 
intersections formed by a line\having the same hue 
value and same chroma as the poVnt of convergence 
de term-in ed — accoTdi-n-g—t-o— ci-al"m 2~l\ and parallel with 
a brightness axis and by a boundaVy of the color 
gamut of the information-output apparatus, and is 
determined in accordance with a chAoma value of 
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the\ source color. 

27. The color gamut compression 
apparatus according to claim 21, wherein said 
point of compression computation part computes an 
5 optional\point of convergence such that the 

optional point of convergence lies between the 
-ft point of convergence -d-e-t-e-rm-i-n-e d— aeeord-i-ng— to— eia-i-m- 
fi -2-1- and an achromatic point having the same hue 
value and samA brightness level as the point of 
10 $ convergence -d^lWrm-i-n e d — a c c o~rd-i-n g — to— e-l-a-i-m — 1- and 

is determined in\ accordance with a chroma value of 
the source color. 
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28 . The cJ^lor gamut compression 
apparatus according ^o claim 21, wherein said 
point of convergence Computation part compares a 
chroma value of the source color with a 
predetermined chroma value ^, and, if the chroma 
value is equal to or greater than a, the point of 
20/1 convergence -d^-te-r m-i-n-e-d — a-e eto-r d-i-n g — t-o— claim — 1- i s 

used, and, if the chroma value is smaller than a, 
said point of convergence computation part 
computes an optional point of convergence such 
that the optional point of convergence lies 
25^ between the point of convergence -deter m-i-n-ed 
ft acGO-^d-Jrn-g— t-o— e-l-aAm — 1- and an achromatic point 

having the same hue value and sa\ne brightness 
ft level as the point of convergence\ &e^fc-e-rnri-ne d 
f) a-e-e-of&tiHj — to-el-a-i-m — t, and is deteitynined by the 
30 chroma value of the source color 



77 



29. A color gamut compression method for 
converting a source color generated by an 

inf ormat ion Ainput apparatus into a target color 
inside a color gamut reproducible by an 
information-output apparatus, comprising the steps 
of : \ 

computing a point of convergence for a 
chromatic colon such that the point of convergence 
has the same hue\ value as the source color, has 
the same brightness as one of a maximum chroma 
color, a mean valme of the color gamut 
reproducible by the inf ormat ion - output apparatus, 
gravitational centeV value of the color gamut 
reproducible by the \inf ormation-output apparatus, 
and median of the color gamut reproducible by the 
information-output apparatus, and lies inside the 
color gamut of the information-output apparatus; 

computing a point of compression such 
that the point of compression lies on a 
substantially straight line connecting the point 
of convergence and the source color, and lies 
inside the color gamut of the information-output 
apparatus; and \ 

converting the source color into the 
target color corresponding toVthe point of 
compression computed by said f ia:st point of 
compression computation part. \ 

30. The color gamut compression method 
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according to claim 29, wherein the step of 
compVting the first point of compression computes 
the povint of compression such that the point of 
compression is at an intersection of the 
substantially straight line and a boundary of the 
color gamu\ of inf ormat ion - output apparatus. 



31 \ The color gamut compression 
apparatus according to claim 29, wherein, when a 
10 hue value of thte source color matches that of any 
of a predeterminVd number of representative colors 
of the information-input apparatus, the step of 
computing the poiAt of convergence computes the 
point of convergence for a chromatic color such 
15 that the point of convergence has the same hue 

value as the source \color , has the same brightness 
as one of a maximum chroma color, a mean value of 
the color gamut repro&ucible by the information- 
output apparatus, gravY t ational center value of 
20 the color gamut reproducible by the information 
output apparatus, and median of the color gamut 
reproducible by the inf oration-output apparatus, 
and lies inside the color\gamut of the 
information-output apparatus; and wherein 
25 when the source c\)lbr is intermediate 

adjacent representative coloss with respect to hue, 
the point of convergence is computed by linear 
interpolation of points of convWgence 
corresponding to the adjacent representative 
30 colors 
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2 . The color gamut compression method 
according t\ claim 29, further comprising the 
steps of : 

determining whether the source is a 
chromatic colo^ or an achromatic color; 

compuytlng, when the source color is 
determined to be\ an achromatic color, the point of 
compression such Vthat the point of compression 
10 lies inside the calor gamut of the information- 
output apparatus and has zero chroma; wherein 

the source color is converted into a 
color corresponding ^o the point of compression 
thus computed, 

15 

33. The colo^ gamut compression 
apparatus according to 2>p , wherein the step of 
computing the point of convergence computes the 
point of convergence such\that the point of 
20 convergence has a hue valu^ C n satisfying an 
equation (1) below 



C n - K C X ^max 



(1) 



25 where C max indicates one of maxi\mum chroma 

reproducible by the inf ormat ion 4ou t pu t apparatus 
for the hue value of the source \colpr , maximum 
chroma at the mean value of the color gamut for 
the hue value of the source color r \ maximum chroma 

30 at the gravitational center value o\f the color 
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gaihut for the hue value of the source color, and 
maximum chroma at the median of the color gamut 
for the hue value of the source color, and k c 
(0<k c <l\) indicates an arbitrary parameter. 
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34 . The color gamut compression 
apparatus According to- claim 29 7 wherein the step 
of computing the point of convergence computes an 
optional poiri^t of computation such that the 
10 optional point\ of convergence lies between two 

intersections formed by a line having the same hue 
value and same cViroma as the point of convergence 
-d^-e-r™-i-ne.d-_ acGO-rmn.g_t.o_claim--2-9- and parallel with 
a brightness axis \and by a boundary of the color 
15 gamut of the inf oriiat ion - out put apparatus, and is 
determined in accordance with a chroma value of 
the source color . 



35. The color; gamut compression 
20 apparatus according to dlaim 29, wherein said 

point of compression commutation part computes an 
optional point of convergence such that the 
optional point of convergence lies between the 
$ point of convergence d-etrermiuieci ar<rc~OTd-i-n-g — t.o_c.l.aim 
25^-2-9 and an achromatic point having the same hue 
value and same brightness levdl as the point of 
f\ convergence 4e-t-e-]?mi-ned — accord-i-Ag — t-o— e-l-a-i-m — 2-9 , and 
is determined in accordance witl\ a chroma value of 
the source color. 

30 
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6. The color gamut compression 
apparatus according to claim 29 , wherein said 
point of convergence computation part compares a 
chroma value Af the source color with a 
predetermined ahroma value a, and, if the chroma 
value is equal ra> or greater than a, the point of 
f\ convergence d^-te-m-i-ned-aeeo-rd-i-n-g — t-o-cl-a-im — 2-9 is 
used, and, if the \chroma value is smaller than a., 
said point of convergence computation part 
10 computes an optional point of convergence such 
that the optional poi^nt of convergence lies 
ft between the point of Convergence -dre-t-e-rm-i-n-ed 
$ -areeoird-titg — t-o-ci-al-m — 2-9- and an achromatic point 
having the same hue value and same brightness 
15 ft level as the point of convergence -d^rtr^-rm-i-n-e^l 
& "ac cord i ng — t-e — e-3ra-3rm — 1, and\is determined by the 
chroma value of the sour ce\ color . 



